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(54) DRUG COMPOSmON FOR TOPICAL ADMINISTRATION 



(57) A pharmaceutical composition for topical ad- 
ministration, which resides at a topical site of application 
for a long period and can control the releaw rate of an 
acfive agent, is provided. Tfie present invention is a 



pharmaceutical composition for topical administration 
comprising an active ingredient, a water Insoluble poly- 
mer, and a solvent capat)ie dissolving the water Insolu- 
ble polymer and compatible with water, and optionaDy 
containing other additive. 
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Descriplion 

TECHNICAL RELD OF THE INVENTION 

[0001] The present invention relates to a technique for topical administration of an active Ingredient. More spedficallyp 
the invention relates to a pharmaoeutical base which talces a soft gelled form suitable for administration before being 
applied tDpicaliy, and which hardens after appiication and can hold an active ingrecflent topically for a long period; and 
a pharmaceuHcai composition for topical adntinistraUon which has been prepared with the use of the base so as to 
achieve controlled release of a drug. 

PRIOR ART 

pi002] Ointments, gels and creamSp which can be administered e^ily and which areconvenientin viewof portablBtyp 
are used as preparations for topical administration In various diseases. Ointments of antibiotics are usefiJl particularly 
fortopical inflammatory diseases due to infsction with microorganisms, or pyogenic or Infectious diseases. Therapeutic 
agents consisting of various antlbiollcs as an acHve ingredient have been demanded, and some of them find practical 
use. 

[0003] As ointments consisting of various antibiotics as an active ingredient, for example, antibiotics, such as 
aminoglyoosides, tetracydines, and chloramphenicols, are frequently i^d In the treatment of inflammatory diseases 
and pyogenic diseases in the fields of dermatology, ophthalmology, otorhinolaryngology, dentistry/oral surgery, urology, 
and gynecology. Concrotely, an ointment of kanamycin sulfate, which Is an aminoglycoside antibiotic an ointment of 
tetracycline hydroclilorlde, a tetracycline antibiotic, and an ointment of chloramphenicol, a chloramphenicol antibiotic, 
are commerdally available as agents for treatment of pyogenic disease in dermatology. An ophthalmic ointment of a 
pimaridn preparat'on, which is a macrolide antibloHc, is also on the market An ointment containing tetracycOne hydro- 
chloride, which is a tetracydine antibiotic, and hydrocortisone acetate. Is sold for dentistry and oral surgery. 
[0004] An ointment requires that its active Ingredient be stably Incorporated into a pharmaceutical composition. Jap- 
anese Patent Publication No. 12728/1989 describes thata phannaceutical composlHon for topical administration, which 
has a magnesium compound Incorporated Into a hydrogel composed of a water-soluble polymer, a polyhydric alcohol 
and minocycline, one of tetracycTines, or its phamiaceuticaily acceptable salt, to stabilize the antibiotiCt is used as a 
therapeutic agent adnwiislered topically for periodontal disease. 

[0005] When an ointment is used as an Intraoral preparation, for example, for treatment of periodontal disease. It is 
also necessary that Its active Ingredient be stable, and outflow of the active ingredient by saliva, effusion or blood be 
suppressed maximally. Japanese Patent Publication hJo. 34325/1 990 improves the technk^ue of Japanese Patent Pub- 
lication No. 12728/1989, and describes that a composition, which comprises a suitatrfe combination of a water 8oluk)le 
polymer (e.g., hydroxyethylceliuiose), a certain type of melhacrylate copolymer (e.g., aminoailcyl methacrylate copol- 
ymer RS), and a solubliiKr therefor (e.g., triacelin) in addition to the combination of a magnesium compound (e.g., 
magnesium chloride (hexahydrate))-polyhydric alcohol (e.g., glycerin)-minocycline, resides at tiie site of administration 
for a long time, with a persistent effect, without impairing the 6tet>iiity of minocycline. Japanese Unexamined Patent 
Publication No. 89874/1995 describes a sustained release wal ointment characterized by containing a hydrophobic 
ointment base (e.g., plastibase}, a polyhydric alcohol (e.g., propylene giycoQ, an adhesive sutistance (e.g., hydroxy- 
propyl methyloeiiutose), a metal compound containing aluminum as a constituent (e.g., aluminum hydroxide), and an 
active ingredient This ointment can be administered to a periodontal pocket, and is intended to increase the availdriBty 
of the active ingredient while maintaining a sufficient concentration of tfie active ingredient at the lesion for a long period. 
[0006] However, the development of a pharmaceutical manufacturing technology for retaining the active Ingredient 
at a topical site, such as a periodontal podcet, stably and for a long period has Just begun to take shape, and the 
devetopment of b^er techniques is demanded strongly 

SUMMARY OF THE INVENTION 

[0007] In view of th se circumstances, the Inventors of the present application have gained the Idea that Imparting 
post-appRcation shape retention propert'es to a composition is n oessary to release an active ingredient stably for a 
tong period. Based on this id a, they conducted extensive studies on pharmaceutical manufacturing techniques, and 
developed a hardening preparation for topical administration, thereby accomplishing the present invention. 
[OOOq Th present Invention provides a ptarmaceuticai base, spedally a phannaceutical base for topical admin- 
istrati n, typically a pharmaceutical bas for intraoral administration; which has at least a surliace portion thereof hard- 
ening at a topical site of appiication, thereby residing at the topical sit for a long p riod, to enable th efted of an 
activ ingredient to persist. 

[0009] Th present inven(tk)n also provides a preparati n for topicai adrninlstratton, especially a preparation for in- 
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traoral adminbtration, which comprises an active Ingredient incorporated into the above base, and which has at least 
a surface portion thereof hardening afl r application to a topical site, thereby enabling It to reside at th topical site for 
a long period, to enable the effect of an activ Ingredient to persist for a long period. 

[0010] Th present invention further provides an ointment for intraoral administration, which comprises an active 
0 ingredient for treatment of periodontal diseases incorporafted into the above base, and which Is In a gel fonn for easy 
applicabiiity before being applied to a periodontal pocket, but has at least a surfece portion thereof hardening after 
application, and resides in the periodontal podcet for a long period, thereby enabGng the effect of the active ingredient 
topersst 

10 BRIEF DESCf^FTlON OF THE DFMWINGS 

[0011] RG. 1 is a graph showing the results of rheometric measurement of bases of the present invention at the 
start (0 hours of immersion In purified water) of a test Ibr evaluating how the bases of the present invention applied to 
a topical site changed In hardness (Example 2). 
15 [0012] FIG. 2 Is a graph showing the results of rheometric measurement of the bases of the present invention im- 
mersed in purrfled water of 37°C for 24 hours in the test for evaluating how the bases of the present invention applied 
to the topical site changed in hardness (Example 2). 

[0013] RG. 3 Is a graph showing the results of rheometric measurement of the bases of the present Invention Im- 
mersed in purified water of 37''C for 48 hours in the test for evaluating how the bases of the present invention api^ied 
20 to the topical site changed In hardness (Example 2). 

[0014] RG. 4 Is a photograph showing the results of Investigation of satistactory restdenoe of the bases of the present 
invention when the bases were placed In an agar gel (Example 3). 

DETAII^D DESCRIPTIONI OF THE INVENTION 

25 

[001 S] The base of the present invention consists essentiafly of a water insoluble polymer, and a soh/ent capable of 
dissolving the water frisoluble polymer and compatible with water, and optionally containing other additives. 
[0016] This base normally taices a soft gel form, and can be easily applied to a topical site (e.g., a periodontal pocket) 
as a cream or an ointment by a finger, or through a tube, or by means of a spedaliy designed injection instrument such 

30 as a syringe. The sohrent compatible with water enables water, which exists around the toplcai site of application, to 
enter at least a surface poriion of the base In accordance with the outflow of the solvent from the base. As a result of 
entry of water, the water insoluble polymer hardens at least in the surface portion of the base. The hardened base h» 
eladldty In some cases. Since the base hardens, and in some cases has elasticity, the base retains its shape. Thus, 
the di^dvantagethat the applied base, and the active ingredient contained therein are flowed out by a phy^cal force, 

3S such as that of water around the topical site, Is prevented. Moreover, release of the active ingredient Into the tissue 
can be controlled. 

[0017] Examples of the water insoluble polymer used In the present invention are one or more polymers selected 
from the group consisting of aminoaikyl methacrylate copolymer RS, aminoailcyl methacrylate copolymer E, methacr- 
ylate copolymer L, methacrylate copolymer S, ethyiceiluiose, potyvlnyl acetal dlethyiaminoacetate, hydroxypropyl 

^ melhylcelluiose phthalate, hydroxypropyl methylceliutose acetate succinate, cart>oxymethyl ethyiceiluiose, cellulose 
acetophthalate, rosin, sandarac, celluloid, shellac, and zeln. However, these polymers are not restrictive, and a water 
insoluble polymer usable as a component to be added to the active ingredient can be suitably selected and used. 
[0018] The water insoluble polymer in the base, or its amount incorporated Is selected suitably so that when the 
polymer is dissolved In the soh^nt and combined with the solvent, a gelled material is formed. In consideration of 

46 Viscosity and fluidity which affect handling during use or during production, the amount incorporated is typically about 
5 to 40% by weight based on the entire composition, or preferably about 10 to 30% by weight If the mode of adminis- 
tration using a syringe is considered. 

[001 9] Examples of the solvent, which dissolves the water insoluble polymer and which is oompatil>le with water, are 
one or more solvents selected from the group consisting of triethyt citrate, triacetin, tributyrin, diacetylethylene glycol, 

so diethyl sebacate, diethyl phthalate, dlbutyi phthalate, ethylene glycol, diethylene glycol, propylen glycol, dipropylene 
^yool, polyethylene glycol, glycerin, and ace^ glycerin fatty add ester. However, these solvents are not restricSve, 
and a solvent usable as a compon nt to be added to th active ingredient can be suitably selected and used. 
[0020] The solvent In the base, and Its amount incorporated ares lected suitably so that wh nth solvent la combined 
with the water insoluble polymer, a gelled material Is fbnned. In consideration of viscosity and fluidity which affect 

S5 handDng during use or during pnoduction, th amount incorporated Is typically about 30 to 95% by weight based on 
the entire composition, or preferably at)out 40 to 70% by weight If the mode of administration using a syringe is con- 
sidered. 

[0021] As the base of the present Invention, other additives often used in the pharmaceutical manufacturing field 
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may be InoorpofHted. TTie type and amount of use of such additive can be detemiined, as desired, tiy a person of 
ordinary skill In the art Examples of the additiv are pH regulators for Improving th stability of th active ingredient, 
and solubility of the active Ingredient at th topical site (e.g., organic acids such as adipic add and fumaric add, 
inorgaruc add salts such as phosphates, chelattng agents such as disodium ethylenediamineteliaaoetate); adhesives 
for Improving residence In the tissue where the base Is applied (e.g., hydroxypropylcellulo^, hydroxypropyl methyl- 
cellulose, methylcellulose, polyvinyl alcohol, polyvinylpyrrolidone, sodium cart>oxymethyloellulose, pullulan, carboxy- 
vinyipolymer, sodium alginate, psyllium gum, gelatin, agar, carrageenan, and dextrin), sweliing agents (e.g., iow^-sub- 
stltuted hydroxypropylcellulose, caldum carboxymethylcellulose, carboxymethylceilulose, crosspovldon, starch, par- 
tially pregelatinized starch, and acrylic starch), fate and oils for controlling the rate of hardening of the b^e and the 
release of the active ingredient by changing the leachaUiity of the solvent from the base (e^i., paraffin, camauba wax, 
rapeseed oil, oiive oil, orange oil, eucalyptus oil, peanut oil, wheat germ oH, cacao butter, sesame oil, bieached beeswax, 
white petrolatum, and microcrystailine wax), fatty adds and their derivatives such as salts and esters (e.g., stearic 
add, Intermediate chain latty add triglyoeride, tiand liat, caldum stearate, aluminum atearate, and isopropyi myristate), 
surface active agents (e.g.p sucrose ester of fatty ac\6, iauromacrogol, cetomacrogol, glyceryl nnonostearate, sorbltan 
monolaurate, sorbltan monopalmitate, sort>itan trioleate, sorbitan sesquioleate. polyoxyethylene hydrogenated castor 
oil, and polyoxyl stearate), and polyhydric alcohols/higher alcohds (e.g., polyethylene glycd, propylene glycol, stearyl 
alcohol, and cetanol). In tenns of the physical properties of the preparation and the release of the active ingre<flent, 
stearic add and stearyl alcohd are particulariy preferred. When a fat or an oQ is incorporated as an additive, that having 
compatlbQity with the solvent used is preferred. A fiat or oil which is sdid at room temperature is (fissoived, under heat, 
in the solvent, and cooled when used. 

[0022] The amounts of the at>ove-mentioned additives Incorporated are «iltabiy set from the aspects of physical 
propertira and releasabiDty required of the preparation or pharmaceutical base. 

PI023] When the base of the present Invention is used to prepare a composition for intraoral administnation, an 
insduUe or slightly soluble additive powder may be Incorporated Into the solvent In order to Improve the properties, 
such as viscosity and stringiness, before application to a topical site in the mouth. Its examples are polyethylene powder, 
hydrogenated vegetabledl powder, talc, magnesium stearate, sugar alcohd, anhydrous silicon dioxide, dibasiccaldum 
phosphate, camauba wax, Icadin, synthetic aluminum silicate, titanium oxide, caldum carbonate, and bentonite. in 
terms of tiie physical properties of the preparation and the release of the active ingredient, polyethyiene powder, hy- 
drogenated vegetable oil powder, and camauba wax are particularly preferred. 

[0024] The additive powder insduble in the solvent, or rts amount incorporated is 8uHat>ly seieded in order to improve 
handling during production, and tlie properties, such as viscosily and stringiness, before application to a topical site 
In the moutii. Atypical amount incorporated is about 5 to 50% by weight based on ttie entire composition. In terms of 
the dispersion stability In the composiUon, its specific gravity is preferat)ty in the range of 0.5 to 1.5 relative to the 
solvent used, and its particle diameter Is 100 ^m or less, preferably 10 ^m or less. 

[002S] The present Invention also provides a pharmaceutical composition or an ointment for topical adminstradon, 
which is produced by incorporating an active Ingredient Into the above base, and which taices a gel form or an ointment 
form before being appGed to a topical site, but h^ a surface portion thereof promptiy hardening after application to the 
topical site, and resides in the topical site for a long period to release the active ingredient slowly in the topical site 
during tMs period. 

[0026] The pharmaceutical composition for topical administration according to the present invention » not restrided 
in ttie range of application, and can be used topically in various fields, such as, ophthalmology (ocular mucous mem- 
brane), otoriilnolaryngdogy (nasai cavity, oral cavity), dentistry (periodontal disease, dental caries, rtc), mi surgery 
(prsoperative and postoperative mea^res, eta), gynecology (vaginal cavity), digestive medidne (rectal cavity, etc.), 
urology, dermatology, and plastic surgery (wound surface, decubitus surface, etc). The pharmaceutical composition 
is also usable as a (frug for animals In the same fields. 

[0027] In the composition of the present invention, the amount of the active ingredient incorporated may be suitably 
seieded in order to obtain the desired effed. The suitable range is about 0.001 to about 30% by weight, morepreterably 
about 0.01 to about 1 0% by weight, based on the entire base. The active ingredient can be made existent in a state 
dissdved, dispersed or suspended in tiie solvent The active ingredient may be incorporated, as a solution in the 
seieded solvent, into the base, or if not sufRdentiy soluble in tiie solvent, may be incorporated, as a fine powder or as 
a dispersion or suspension fin the solvent, into the base. To suppress th rate of release from the base or enhance the 
stability of the active ingredi nt,theadiv ingredient can be incorporated as a fine powder, disperdon or suspension, 
depending on the metiiod of production or th method of application. 

|002B] Moreover, if th builc drug, which is in a crystal or a crystalline powder form, is used, the quality of the resulting 
composition may b nonuniform as a whole, when tiie builc drug is only dispersed In the bas directiy. in tills case, the 
bulk dnig may be ground to a small partide size, or dissolved In a oertaln solvent, before being ioieaded with the bas , 
during the production process. 

[0029] If the bullc drug Is leed in ground form, the partide diameter of ttie active Ingredient is not limited. However, 
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it is preferably about 1 to about 500 ^m, more preferably about 1 0 to about 200 ^m, from the aeped of handfing 
during th production process. 

[OOSq The active ingredient may be pretreated before incorporation, if this is necessary to control th rate of reiease 
Intotlssu and Improve Its stabflily. Examples of th pretreatment are coating, microcapsulationp adsorption to a porous 
substance, and adsorption to an Ion exchange resin. These techniques are well Known In the field of pharmaceutical 
manufacturing techniques. 

[0031] The pharniaceuUcal composition for topical administration according Id the present invention can be used as 
antibiotics, antibacterials, anlfmyootics, antivlrais, bactericides, antl-innammatories, local anesthetics, vasoconstric* 
tors, steroid honnones, antlhlstaminics, prostaglandins, or antispasmodics. Active Ingredients which can be incorpo- 
rated into them are not restricted. Examples of the active ingredimt include antibiotics, for example, (3-lactams such 
as ampidDin, aminoglycosides such as kanamycin sulfate, tetracyclines such as tetracycline hydrochloride and mino- 
cycline, polypeptides such as polymyxin B sulfate, macrotides such as clarithromydn, and chloramphenicols such as 
chloTBmphenicoi. As the antibact^al, a new quinolone such m tosufloxadn tosilate, or a synthetic antibacterial such 
as combination of sulfamethoxazole-trimethoprim is incorporated. As the antimycolic, a polyene macrolide such as 
amphotericin or an azote and the lilce is incorporeted. As the antiviral, adclovir or vidarabine is Incotporated. As the 
tmcteridde, cetyipyridinium chloride or povidone iodine is incorporated. As the anti-inflammatory, glycyrrhizlnate dipo- 
tasslum or iysozyme hydrochloride is incorporated. As the local anesthetic, lidocaine or dibucaine hydrochloride is 
incorporated. As the vasoconstrictor, naphazoline hydrochloride or dl-methylephedrine hydrochloride Is incorporated. 
As the steroid hormone, hydrocortisone butyrate is incorporated. As the antihistaminic, diphenhydramine hydrochlorid 
or chlorpheniramine maieate is incorporated. As the prostaglandin, dinoprost or dinoprostone is incorporated. As the 
antispwmodic, crotamiton is incorporated. 

[003^ Each of the compositions can be used, alone or as a combination of two or more, for treatment or prophylaxis 
of diseases in various fields, such as ophthalmology, otortiindafyngoiogy, dentistry, oral surgery, gynecology, digestive 
medidne, demmtology, urdogy, and plastic surgery. 

[0033] An intraoral preparation, in particular, is one of the preferred embodiments of the present invention. Pen m 
compounds are non-natural type P-lactam compounds designed based on the idea effusing the stmctures of penicillin 
and cephalosporin (e.g., Wbodward, R.B., In Recent Advances in the Chemistry of ^-Lactam Antibiotics; Ellcs, J., Ed; 
TTie Chemical Sodety; London, 1977; Spea No. 28, p. 167-180, and Japanese Unexamined Patent Publication I^Jos. 
207387/86, 162694/88, 222486/85, and 119486/79). These compounds are antibiotics of a new type having the broad 
antibacterial spectrum and high safety of penidlBn antibiotics end cephem antibiotics which are p-iadam antibiotics, 
and the potent antibacterial activity and high stability to p-lactamase of cart>apenem antibiotics. Currently, a 2.5hydrate 
of sodium (+HSR^)^(R)-1-hydroxyethyq-7-oxo-3-[(R)-24etrahydrQluiyQ^^ ^azabicydo[3.2.pihept-2-ene- 
2-cartxjxyiate (bropenem sodim, hereinafter referred to as Compwnd 1) is used as an oral drug for treatment of 
various infectious diseases. Because of the novel skeleton, penem ring, this compound is reported to exhibit potent 
antibacterial activity against Gram-positive bacteria, induding not only methidliin sensitive Staphylococcus aureus 
(MSSA), Streptococcus pyogenes, and Streptococcus pneumoniae, but also penldliin resistant Streptococcus pneu- 
moniae (PRSP), oral streptococd, and enterococd against which conventional P-iactam antibiotics have not been liilly 
effective, and is also reported to show a wide antibaderial spectrum covering Granwiegative bederia such as IHae- 
mophllus Influenzae and anaerobic bacteria such as Bacteroldes species (Antibiotics & Chemotherapy, Vd. 13, No. 
10, p. 74-60, 1997). it is also reported to have potent antibacterial activity against pathogens of periodontitis, induding 
Porphyromonas ginglvaQs (CHEMOTHERAPY, Vol. 42, S-1, p. 38-50, 1994), as well as spedes from odontogenic 
infection which have become notioeabiy resistant to antibiotics in recent years (Chemotherapy, Vbl. 45, No. 11, p. 
965-971.1997). 

[0034] Generally, penem compounds are chemically very unstable substances against hydrolysis, oxidation or optical 
isomerizaUon, m are other 0-lactam compounds. Ttius, it is difficult to produce a pharmaoeutlcal composition for topical 
administration, the pharmaceutical composition locally utilizing the excellent efficacy of these compounds against in- 
flammatory diseases, pyogenic diseases, and diseases due to infedion with resistant strains. However, the base of 
the present invention, which consists essentially of a water insoluble polymer and a sohrent capable of dissolving the 
water insoluble polymer and compatible with water, has been found to be capabte of maintaining a penem cornpound 
as suspended or dispersed partici s stabiy for a long period. 

[003Q Th pharmaceutical composition for topical administration according to the present invention is in the form of 
an ointment or a gel before topical application, and can b administered using a syring ortheliic .After administration, 
this preparalton forms a water insolubl film in its suriace portion in accordance with leaching of the soh/ent contained 
and/or absorption of water. In the meantlmep the entire preparation hardens and retains its shape, thus residing at the 
topical site for a long p riod. The duration of residence can b designed to last for several weeks. Hence, the compo- 
sition of the present invention is also suiteble for designing a sustained release preparetion which slowly releases an 
acHve ingredent incorporated to maintain th concentration of th acHv ingredient at a topical site for a long period. 
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Examples 

[0036] The present invention will now be described more concretely by way of the following examples, which in no 
way limit th scope of 1h Invention. 

ff 

Example 1 

[0037] The following bases and preparations were prepared. The formulations of the respective compositions are 
shown in Tables 1 , 2, 4p 5 and 7. 

10 

Base Example 1 

[OOaq AminoalkyI methacrylate copolymer RS (trade name: Eudoragit RS, Rohm, F=ederal Republic of Gennan^ 
was dissolved in triethyl citrate with heating at 90^C, and allowed to cool to room temperature. Then, the mixture was 
15 deffoamed under reduced pressure to obtain a composition. 

Base Examples 2 to4 

pi039] AminoalkyI methacrylate copolymer RS was dissolved in triethyl citrate with heating at 9(rC, and allowed to 
20 cod to room temperaturs. TTien, polyethylene powder was added, and unifomily mixed. The resulting mixture was 
defoamed under reduced pressure to obtain a composition. 

Base Examples 

20 [0040] Amlnoalkyi methacrylate copolymer RS was dissolved in triethyl citrate with heating at WC, and allowed to 
cool to room temperature. TTien, Food Blue No. 1 was added, and unifomniy mbced. The resulting mbdune was defoamed 
under reduced pressure to obtain a composition. 

Base Example 6 

30 

[0041] AminoalkyI mettaoylate copolymer RS was dissolved in triethyl citrate with healing at 90^C, and allowed to 
cool to room temperature. Then, Food Blue No. 1 and polyethylene powder were added, and uniformly mixed. Tlie 
resulting mbcture was defoamed under reduced pressure to obtain a composition. 

3S Base Example 7 

[0042] Ethyteeliulose was dissolved In triethyl dtrate with heating at 9(rC, and while the solution was hot, stearyl 
alcohol was added, and mixed uniformly. The mixture was allowed to ood to room temperature, whereafter Food Blue 
No. 1 was added, and uniforrnly mbced. The resulting mbdure was defoamed under reduced pressure to obtain a 
40 compositton. 

Comparative Base Example 1 

[0043] Hydroxyethyicellubse and magnesium chloride (hexahydrate) were dispersed in giyoerin, and heated at 
^ lOO^C until dissolved. ARer dissofcjiion, the sdutton was cooled to 50°C to cd>tain a mixture. Separately, a solutkm of 
amlnoalkyi methacrylate copolymer RS in triacetin was prepared. This solution was added to the mbcture, and the 
system was uniformly mixed to obtain a composition. 

Comparative Base Example 2 

so 

[0044] Plastibase, aluminum hydrwM , propylene glycol, and hydroxypropyl methytoellulose were uniformly mbced 
to obtain a composition. 

Comparative Base Example 3 

05 

[0045] The formulation of this example contained Comparative Base Example 1 and a suitable amount of Food Blue 
No. 1 added thereto. That Is, hydroxyethylceliuiose and magnesium chlorid (hexahydrate) were disp rsed in glycerin, 
and heated at 1 0O^C until dissolved. After dissolutton, the sdutton wm cooled to 60''C to obtain a mixture. Separately, 



EP1 112 7S0A1 



a solution of aminoalkyi m thaciytate oopolymer RS in triacebn was prepared. This solution and Food Blue No. 1 were 
added to th mixture, and the system was unlfbmily mixed to obtain a oomposifion. 

Comparative Example 4 

5 

[0046] The formulation of this example contained Comparative Base Example 2 and a suitable amount of Food Blue 
1^0. 1 added thereto. That is, plastibase, aluminum hydroxide, propylene glycol, hydroxypropyi methylcellulose, and 
Food Blue No. 1 were unilbrmly mixed to obtain a composition. 

10 Preparation Example 1 

[0047] Aminoalkyi methacrylate copolymer RS was dissoh^ed in triethyl citrate with heating at 90°C, and allowed to 
cool to room temperature. Then, minocycline hydrochloride and polyethylene powder were added, and the system was 
uniformly mixed. The resulting mbcture was delbamed under reduced pressure to obtain a composition. The minocycline 
IS hydrochloride was that which passed through Japanese Pharmacopoeia Standard Sieve No. 100 and remained on JP 
Standard Sieve No. 200. 

Comparative Preparation Example 1 

20 [0048] Hydroxyethytcallutose and magnesium chloride (hexahydrate) were dispersed in glycerin, and heated at 
lOO^C until dissolved. After dissolution, the solution was cooled to 50^, whereafter minocycline hydrochloride was 
added and unlfbnnly dissolved to obtain a mixture. Separately, a solution of aminoalkyi methacrylate copolymer RS in 
triacetin was prepared. This solution was added to the mixture, and the system was unifonnly mixed to obtain a com- 
positton. 

25 

Preparation Example 2 

[004S] Aminoalkyi methacrylate copolymer RS was dissolved in triethyl citrate with healing at 90^C, and allowed to 
cool to room temperature. TTien, faropenem sodium and polyethylene powder were added, and the system was uni- 
30 formly mixed. The resulting mbcture was defoamed under reduced pressure to obtain a composition. The faropenem 
sodium w^ that which passed through JP Standard Sieve No. 100 and remained on JP Standard Sieve No. 200. 

Preparation Example 3 

35 [0050] Ethylceliuiose was dissolved in triethyl citrate with heating at 90°C, and allowed to cool to room temperature. 
Ttren, faropenem sodium and polyethylene powder were added, and the system was uniformly mixed. The resulting 
mbcture was defoamed under reduced pressure to obtain a composition. The faropenem sodium was that which passed 
through JP Standard Sieve No. 100 and remained on JP Standard Sieve No. 200. 

40 Preparation Example 4 

[0051] Aminoalkyi melhacryiale copolymer RS and rihylceiluiose were dissolved in triethyl citrate with heating at 
90'*C» and allowed to cool to room temperature. Then, faropenem sodium and polyethylene powder were added, and 
the system was uniformly mixed. The resulting mbcture was defbamed under reduced pressure to obtein a composition. 
40 The faropenem sodium wm that whteh passed through JP Standard Sieve No. 100 and remained on JP Standard 
Sieve No. 200. 

Preparation Example 5 

so [0052] Aminoalkyi methacrylate copolymer RS was dissolved In triacetin with heating at 90°C, and allowed to cool 
to room temperature. Then, faropenem sodium and polyethylene powder were added, and the system was uniformly 
mixed. The resulting mbcture was defoamed under reduced pressure to obtain a composition. The faropenem sodium 
was that which passed through JP Stendard Sieve IMo. 100 and remained on JP Stendard Sieve No. 200. 

S5 Preparation Example 6 

[0053] Ethylceliuiose was dissolved in triethyl citrate with heating at 90°C, and whil th solution was hot, stearic 
acid was added, followed by mbdng th system uniformly. After the mbcture was altowed to cool to room temperature, 
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fiaropenem scxJium wm add d, and the aystem was uniformly mixed. The resulting mixture was defbamed under re- 
duced pressure to obtain a composition. The faropenem sodium was that which passed through JP Standard Sieve 
No. 100 and remained on JP Standard Sieve No. 200. 

s Preparation Example 7 

[0054] Ethylcellulose was dissolved In triethyl dtrate with heating at 90^C, and while the solution was hot, stearyl 
alcohol was added, followed by mixing the system uniformly. After the mixture was allowed to cool to room temperature, 
faropenem sodium was added, and the system was uniformly mixed. The resulting mixture was defoamed under le- 
10 duced pressure to obtain a composition. The faropenem sodium was that which passed through JP Standard Sieve 
No. 100 and remained on JP Stanctard Sieve No. 200. 

Example 2 Evaluation of shape retention of the preparaticxi (needle penetration test) 

[0055] To ensure residence at the site of administration, the base of the present invention is characterized by hard- 
ening over time in accordance with the outflow of the solvent and entry of water after administrBtion. Changes in the 
hardness of the base applied topically were evaluated by a rheometer using a model. 

[0056] Concretelyp each of the t>ases was filled Into a cyflndrical pocket of 10.0 mm In diameter and 5.0 mm in depth, 
and allowed to stand in purified water of 37''C. At the start of the test (0 hours), at 24 hours, and at 48 hours, the b^e 
20 was penetrated with a plunger as a needle (needle front end diameter 4.0 mm) inserted at a rate of 20 mm/min with 
the use of a rheometer (NRM-30Q2D, Fudo Kogyo) to measure stress with the passage of time. Tfie formulations of 
the bases used in the test are shown in Tables 1 and 2. 

[0057] Enuring penelratton at the constant rate, the point of Inflection Is observed in stress when the base Is broken, 
provided that the base has hardened. The stress at this time of breakage is designated as maximum elastic stress (g), 
^ and the distance over which the needle was penetrated is designated as elastto limiting distance (mm). The results 
are shown in Table 3 and FIGS. 1 to 3. 

[0058] With Comparative Base Examples 1 and 2, no points of inflection were obsen/ed at any of 0, 24 and 48 hours, 
thus demonstrating that none of these bases hardened. With Base Examples 1, 2, 3 and 4 of the present invent! n, 
no points of inflection were observed at 0 hours, but at 24 hours, points of inflection were noted forthe needle penetration 

30 distance of 1.2 to 2.1 mm. Thus, Base Examples 1, 2, 3 and 4 of the present inventton showed the properties of 
hardening and retaining their shapes dunng storage in purified water. Also, depending on the amount of the water 
insoluble polymer incorporated, or the amount of incorporation of the solvent capable of dissolving the water insoluble 
polymer and oompaObie with water, the resulting compositions were found to be different in the degree of hardening. 
[0050] In Base Examples 3 and 4, in particular, the maximum elastic stress and the distance to the point of inflection 

^ (elastic limiting distance) at 48 hours were comparable to those at 24 hours. Thus, the present Invention was demon- 
strated to be capable of designing a composltton whose properties are kepi nearly constant after a lapse of a certain 
time. 



Table 1 



40 



45 



Ingredient 


Base Ex. 1 


Ba8eEx2 


Base Ex.3 


Base Ex.4 


EudoragitRS 


36 


6 


13 


20 


Triethyl dtrate 


65 


54 


51 


47 


Polyettiylene powder 




40 


36 


33 


Total 


100 


100 


100 


100 


(unit: %) 



Table 2 



ingredient 


Comp. Base Ex. 1 


Comp. Base Ex. 2 


Eudoragit RS 


2.06 




i-lydroxyethylceilutose 


4.12 




IMagnesium chtoride-hexahydrate 


5.15 




Glycerin 


7630 
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Table 2 (oonflnued) 



Ingredient 


Comp. Bas Ex. 1 


Comp. Base Ex. 2 


Triacetin 


12.37 




Ptastibase 




79.89 


Aluminum hydroxide 




2.76 


Propylene gfyool 




2.04 


HydrDxypropytm^hylcellutose 




1531 


Total 


100 


100 


(unit %) 



Tabled 



20 



30 



Results of Measmement 


Time 


Base Ex. of present invention 


Comp. Base Ex. 


1 


2 


3 


4 


1 


2 


Ohrs 


Maximum elastic stress (g) 


NPI 


NPi 


NPI 


NPi 


NPI 


NPi 


Elastic limiting distanoe (mm) 














24 his 


Maximum elastic stress (g) 


16 


26 


33 


82 


NPI 


NPI 


Elastic limiting distanoe (mm) 


1.5 


1.2 


1.4 


2.1 






48hre 


Maximum elastic stress (g) 


13 


15 


29 


80 


NPI 


NPI 


Elastic limiting distance (mm) 


1^ 


1.3 


1.2 


2.0 






NPI: No point of inflection 



Example 3 Evaluation of shape retention of t>ase 

{fiOtai When applied to a topical site, such as a periodontal pocket, the base of the present invention has at least a 
35 surface portion thereof hardening, and can thus maintain its shape, as Initially applied, for a long period. To confirm 
this feature, the following test was conducted: 

[0061] A 2% agar gel having a silt of 10 mm In width and 20 mm In depth was used as a nruxiei of a periodontal 
podcet A front end of a plastic piece measuring 5 mm In width, 30 mm in length, and 0.02 mm in thickness was coated 
with about 10 mg of each preparation, and the plastic piece was Inserted Into the silt of 10 mm in width and 20 mm in 

40 depth provided in the 2% agar gel. The agar gel was stored In an incutiator at 37^C, and allowed to stand therein tor 
a certain time. TTien, the plastic piece was tal^n out» and the shape retentton of the base Incorporating a fDOd color 
Instead of an active ingredient was checked. The fbnmulations of the bases used in the test are shown in Table 4. 
[0062] As shown in RG. 4, all of Base Examples 5, 6 and 7 of the present invention neariy retained the initial shape 
until 48 hours iater. On the other hand. Comparative Base Example 3 lost about a half of the initial shape at 6 hours, 

45 and lost almost all of the Initial shape at 24 hours. Comparative Base Example 4 lost about a half of the Initial shape 
at 1 hour, and lost almost all of the initial shape at 6 hours. Hence, the base of the present invention proved to be 
excellent in shape retention, and ntisfadory in topical residmce. 



Table 4 



ingrecfient 


Baa Ex.5 


Base Ex. 6 


Base Ex. 7 


Comp. Base Ex. 3 


Comp. Base Ex. 4 


Food Blue No. 1 


0.20 


0J20 


0.20 


0.20 


0.20 


Ethyiceiiuiose 






16.29 






EudoragitRS 


34.93 


26.48 




2.06 




Triethyi dlrate 


64.87 


49.90 


63.14 






Polyethylene powder 




23.42 
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Table 4 (conflnued) 



Ingredient 


Bas Ex.5 


Base Ex.6 


Bas Ex. 7 


Comp. Base Ex. 3 


Comp. Base Ex. 4 


otearyl aicorioi 






20.37 






Hydroxyethylcellulose 








4.12 




Magnesium chloride 
hexahydrate 








5.14 




Triacetin 


- 


- 


- 


12.35 


- 


Glycerin 








76.13 




Plestibase 










79.73 


Aluminum hydroxide 










2.75 


Propylene glycol 










2.04 


Hydroxypropyl 
methylcellulose 










15.28 


Total 


100.00 


100.00 


100.00 


100.00 


100.00 


(unn:%) 



Example 4 Conflmiatlon (In vitro) of dmg release rate 



[0063] The rate of drug release from the preparation of each of Preparation Examples 1 to 7 was confirmed In vitro, 
lb examine the release rate of the drug at the site of administration, a test was conducted using a model of a periodontal 
pocket. Concretely* the composition filled into a syringe having a front end internal diameter of 300 \im was accurately 
weighed In an amount of about 10 mg, and coated In a nearly circular form onto a front end of a plastic piece measuring 
5 mm in width, 30 mm in length, and 0.02 mm In thickness. The plastte piece was inserted into a slit of 10 mm in width 
and 20 mm in depth provided In a 2% agar gel. The agar gel was stored in an Incubator at 37^C, and the plastic piece 
was taken out after a lapse of a certain time. Then, the drug remaining in the preparation was quantitatively detemiined. 
[0064] Condittons for analysis of faropenem sodium: A high pertbrmance liquid chromatographic column of stainless 
steel padced with octadecyisflylated sIDca gel was used. The column temperature was set at 40^C. As a mobile phase, 
a mixture of water, acetonltrile and a 1 mol/l aqueous solulion of phosphoric acid (200 ml:900 ml:10 ml) Incorporating 
3.1 g of sodium dihydrogenphosphate was used. The flow rate was adjusted so that the retention time of faropenem 
sodium would be about 14 minutes. An ultraviolet absorptton spectrophotometer was used as a detector, and a meas- 
urement wavelength of 305 nm was used. 

[0065] Condittons for analysis of minocycline hydrochloride: A high performance liquid chromatographic column of 
stainless steel packed with odadecylsilylated silica gel vras used . The column temperature was set at 40''C. The mobile 
phase used was a solution of 20.2 g of triethyiamlne in a mixture of water and acetonitrlte (100 ml:50 ml), the solutton 
being adjusted to pH 2.2 with the addition of phosphoric ackj. TTie flow rate was acQusted so that the retention time of 
minocycline hydrochloride would be about 14 minutes. An ultravtolet absorption spectrophotometer was used as a 
detector, and a measurement wavelength of 354 nm was used. 

[006Q] The fomuilations of the preparations used in the analyses are shown in Tables 5 and 7. The corresponding 
results of analyses are shown in Tables 6 and 8. 

[0067] A comparison between Preparation Example 1 and Comparative Preparation Example 1 using minocycline 
hydrochloride as the active ingredient showed that Preparation Example 1 with satisfactory shape retention of the 
preparation had a large residual amount of the active ingredient residing at the topical site of administration. The results 
on Preparation Examples 2 to 7 using faropenem sodium as the active ingredient showed that the release rate of the 
active ingredient could be controlled arbitrarily, depending on the differences in the types and/br amounts of incorpo- 
ration of the water Insoluble polymer, the solvent capable of dissolving tii water Insoluble polymer and compatible 
with water, and otiier additives. 



Tables 



Formulations of Preparation Example 1 and Comparative Preparation Example 1 


ingredient 


Preparation Ex. 1 


Comp. Preparation Ex. 1 


Minocycline hydrochloride 


2 


2 
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Tables (coiitiiuied) 



Formulations of Preperation ExampI 1 and ComparaUva Preparation ExampI 1 


Ingredient 


Preparation Ex. 1 


Comp. Preparation Ex. 1 


Aminoalkyl methacrytate copolymer RS 


26 


2 


Triethyl citrate 


49 




Polyethylene powder 


23 




Hydroxyetliyloeiluloee 




4 


Magnesium chloride-hexahydrato 




5 


Glyoerin 




75 


Thacelin 




12 


Total 


100 


100 


(unit: %) 



Table 6 



Residual Amount (%) of Minocycline Hydrochloride in Preparation 


Time 


Preparation Ex. 1 


Comp. Preparation Ex. 1 


2hr 


94.3 


47.1 


18 hr 


28.8 


4.4 



TVOeJ 



Ftormulations of Preparation Examples 2 to 7 


Ingredenl 


Pre. Ex.2 


Pre. Ex.3 


Pre. Ex.4 


Pre. Ex.5 


Pre. Ex.6 


Pre. Ex.7 


Farepenem sodium 


2 


2 


2 


2 


2 


2 


Ethylcellulose 




14 


7 




16 


16 


Aminoalkyl methacryiate copolymer RS 


26 




13 


26 






Triethyl citrate 


49 


54 


52 




62 


62 


Ttlacetin 








49 






Polyethylene powder 


23 


30 


26 


23 






Stearic add 










20 




Stearyl alcohol 












20 


Total 


100 


100 


100 


100 


100 


100 


(unit: %) 



Tables 



Residual Amount {%) of Feropenem Sodium in Preparation 


Time 


Prep. Ex.2 


Prep. Ex.3 


Prep. Ex.4 


Prep. EX.S 


Prep. Ex.6 


Prep. Ex.7 


2hr 


48.9 


97.2 


59.2 


34.2 


89.8 


91.7 


18 hr 


6.9 


9.3 


8.1 


5.5 


26.5 


43.3 
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Claims 

1 . A pharmaoeutical cxsmposition for topical administration, comprising an active ingredient, a wet r Insoluble polymer, 
and a solvent capable of dissolving the water insolut>le pdlymer and compatible wltti water, and optionaily containing 
other additive. 

2. The pharmaoeutical compoeition for topical edmlnlstrBtlon as claimed in claim 1 , which is an antiblotiCp an antii>ao- 
terial, an antimycotlc, an antiviral, a bacteridde, an anti-inflammatory, a local anesthetic, a vasoconstrictor, a steroid 
hormone, an antlhistamlnic, a prostaglandin, or an antispasmodic in an animal including human. 

3. The pharmaceutical composition for topical administration as claimed in any one of daims 1 to 2, which te used 
for intraoral administration. 

4. The phamnaceutlcal composition for topical administration as claimed in any one of daims 1 to 3, wherein the 
water insoluble polymer is one or more polymers selected from the group consisting of aminoallcyl methacrylate 
copolymer RS, aminoall<yl methacrylate copolymer E, methacrylate copolymer L, methacrylate copolymer S, ethyl- 
celiulose, polyvinyl acetal diethylamfnoacetate, hydroxypropy) melhylceliulose phthalate, hydroxypropyt methyl- 
cellulose acetate sucdnate, carboxymethyl ethyiceilulose, celiulose acetophthalate, rosin, sandarac, celluloid, 
sheDac, and zefri. 

5l The pharmaceutical composition for topical administration as daimed In any one of claims 1 to 4, wherein the 
soh/ent capable of dissolving the water Insoluble polymer and compatible with water Is one or more solvents se- 
leded from the group consisting of trlethyl dtrate, triacetln, tributyrin, diacetylethytene glycol, diethyl sebacate, 
diethyl phthalate, dibutyi phthalate, ethylene glycol, diethylene glycol, propylene gtycoi, dipropylene glycol, poly- 
ethylene glycol, glycerin, and acetyl glycerin fatly acid ester. 

6. The pharmaceutical composition for topical administration as daimed in any one of claims 1 to 5, wherein an 
additive powder insduble or slightly soluble in the solvent is incorporated as the other additive. 

7. The ptamiaceuticai composition for topical administraflon as claimed in any one of claims 1 to 5, wherein a pH 
adjustor is Incorponited as the other additive. 

8. The pharmaceutical composition for topical administration as claimed in any one of claims 1 to 5, wherein an 
adhesive and/or a sweiing agent are or is incorporated as the other additive. 

9. The pharmaceutical composition for topical administration as daimed In any one of claims 1 to 5, wherein one or 
more additives selected from the group consisting of fats and oils, fatty adds and fatty add derivatives such as 
salts or esters of the fatty adds, surface active agents, poiyhydric alcohols, and higher alcohols are incorporated 
as the other additives. 

10. The pharmaceutical composition (tar topical administration as daimed In any one of daims 1 to 9, which is a sus- 
tained release preparation. 

1 1 . The pharmaceutical composition for topical administration as daimed in claim 1 0, wherein the active Ingredient is 
a penem antibiotic. 

12. A pharmaceutical base comprising a water Insoluble polymer, and a sohrent capable of dissolving the water insoi* 
ubie polymer and oompatible with water, and optionally oontalnfrig additive. 

13. The pharmaceutical bas of daim 12, which is used in a pharmaceutical composition for topical administration. 

14. Use of a water insoluble polymer for production of a pharmaoeutical composition for topical administration tsy 
mixing with a solvent capabi of dissolving the water insolubl polymer and compatlbl with water. 

15. Use of a solvent for production of a pharmaceutical composition for topical administration by mbdng with a water 
Insoluble polymer, the solvent capable of dissolving the water insoluble polymer end compatible with water. 

16. An agentfortreatmentof period ntal disease, comprising an active ingredient for treatm nt of periodontal disease, 
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a water insoluble potym r, and a solvent capable of dissolving the water insolubl polymer and compatible with 
water, and optionally other additive. 
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(54) DRUG COMPOSITION FOR TOPICAL ADMINISTRATION 



(57) A pharmaceutical composition for topical ad- 
minietFatlon. which resktee at a topical site of apptlcaUon 
for a long period and can control the release rate of an 
active agent, is provided. The present invention Is a 



pharmaceutical composition for topical administration 
comprising an acOve ingredient, a water insoluble poly- 
mer, and a solvent capable dissolving the water insolu- 
ble polymer and compatible with water, and optionally 
containing other additive. 
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Descriplion 

TECHNICAL RELD OF THE INVENTION 

[0001] The present invention reiates to a technique for topical administration of an active ingredient. More specifically, 
the invention relates to a pharmaceutical base which takes a soft gelled form suit8t)le for administration before being 
applied topically, and which hardens after application and can hold an active ingredient topicaDy for a long period; and 
a pharmaceulicai composition for topical administraitlon which has been prepared with the use of the base so as to 
achieve controlled release of a drug. 

PRIOR ART 

[0002] Ointments, gels and creams, which can be administered easily and which are convenient in view of portablDty, 
are used as preparations for topical administration in various diseases. Ointments of antibiotics are useful particularly 
Ibr topical biflammatory diseases due to infection with microorganisms, or pyogenic or infectious diseases. Therapeutic 
agents consisting of various antibiotics as an active ingredient have been demanded, and some of them find practicai 
use. 

[0003] As ointments consisting of various antibiotics as an active Ingredient, for example, antibiotics, such as 
aminoglycosides, tetracyclines, and chloramphenicols, are frequently used in the treatment of inflammatory diseases 
and pyogenic diseases in the fields of dermatology, ophthalmology, otortiinolaryngology, dentistry/oral surgery, urology, 
and gynecology. Concretely, an ointment of Icanamycin sulfate, which is an aminoglycoside anUbiot'c, an ointment of 
tetracycline hydrochloride, a tetracycline antibiotic and an ointment of chloramphenicol, a chloramphenicol antibiotic, 
are commerdaily available as agents for treatment of pyogenic disease in dermatology. An ophthalmic ointment of a 
pimaricin preparation, which Is a macroGde antibiotic, is also on the marlcet An ointment containing tetracycline hydro- 
chloride, which is a tetracycline antibiotic, and hydrocortisone acetate, is sold for dentistry and oral surgery. 
[0004] An ointment requires that its active ingredient be stably incorporated into a pharmaceutical composition. Jap- 
anese Patent Publication No. 12728/1989 describes thata pharmaceutical composition fbrtopicaiadrninlstration, which 
has a magnesium compound incorporated into a hydrogei composed of a water-solubie polymer, a polyhydric alcohol 
and mino^dlne, one of tetracyclines, or its phamiaceuticaily acceptable sett, to stabilize the antibiotic, is used as 
therapeutic agent adnninistered topically for periodontal disease. 

[0005] When an ointment is used as an intraoral preparation, for example, for treatment of periodontal disease, it is 
also necessary that Its active ingredient be stable, and outflow of the active Ingredient by saliva, effusion or blood be 
suppressed maximally. Japanese Patent Piiiiication No. 34325/1990 improves the technique of Japanese Patent Pub- 
lication No. 12728/1989, and describes that a composition, which comprises a suitable combination of a water soluble 
polymer (e.g., hydroxyethylceliulose), a certain type of meihacryiate copolymer (e.g., aminoalkyi methacrylate copol- 
ymer RS), and a solubiiizer therefor (e.g., triacetin) in addition to the combination of a magnesium compound (e.g., 
magnesium chloride (hexahydrate))-polyhydric alcohol (e.g.. glycerin)-mlnocycilne, resides at the site of administration 
for a long time, with a persistent effect, without impairing the stability of minocycline. Japanese Unexamined Patent 
Publication No. 89874/1995 describes a sustained release oral ointment charaderind by containing a hydrophobic 
ointment base (e.g., plastibase), a polyhydric alcohol (e.g., propylene glycol), an adhesive substance (e.g., hydroxy- 
propyl methylcellulose), a metal compound containing aluminum as a constituent (e.g., aluminum hydroxide), and an 
acKve ingredient This ointment can be administered to a periodontal podcet, and is intended to increase the availability 
of the active ingredient while maintaining a suffident concentration of the active Ingredient at the lesion for a long period. 
[OOOq However, the development of a phannaceutical manufacturing technology for retaining the active ingredient 
at a topical site, such as a periodontal podcet. stably and fbr a long period has Just begun to take shape, and the 
devetopment of better techniques Is demanded strongly. 

SUIMMARY OF THE INVENTION 

[0007] In view of these circumstances, the inventors of the present application have gained the Idea that imparting 
post-application shape retenti n properties to a composition is necessary to release an active ingredient stably for a 
long period. Based on this idea, they conduded extensive studies on pharmaceutical manufaduring techniques, and 
developed a hardening preparation for topical administration, thereby accomplishing the present invention. 
[0008] The present invention provides a phannaceutical base, espedally a phannaceutical base for topical admin- 
istration, typically a pharmaceutical base for intraoral administration; which has at least a surfiace portion thereof hard- 
ening at a topical site of application, thereby residing at the topical site for a long period, to enable the effed of an 
adive ingredient to persist. 

[0009] The present invention also provides a preparati n for topical administrati n, especially a preparation for in- 



EP1 112 7S0A9(W1A1) 

trBoral administration, which comprises an active ingredient incorporated into the above base, and which has at least 
a surface portion thereof hardening after application to a topical site, thereby enabling rt to reside at th topical site for 
a long period, to nable the effect of an active ingredient to persist for a long period. 

[0010] The present invention further provides an ointment for Intraoral administration, which comprlsM an active 
s Ingredient for treatment of periodontai diseases incorporated into the above base, and which is in a gei form for easy 
appilcability before being applied to a periodontai pocicet, but has at least a surface portion thereof hardening after 
appiication, and resides In the perfodontal podtet for a long period, thereby enabling the effect of the active ingredient 
topersisL 

10 BRIEF EDESCRIPTiON OF THE DRAWINGS 

[0011] RG. 1 is a graph showing the results of rheometric measurement of bases of the present invention at the 
start (0 hours of Immersion In purified water) of a test for evaluating how the b^es of the present invention applied to 
a topical site changed in hardness (Example 2). 
IS [0012] FIG. 2 is a graph showing the results of rheometric measurement of the bases of the present invention im- 
mersed in purified water of 37°G for 24 hours in the test for evaluating how the braes of the present Invention applied 
to the topical site changed in hardness (Example 2). 

[0013] RG. 3 is a graph showing the results of rheometric measurement of the bases of the present invenHon Inv- 
mersed in purified water of ST^C for 48 hours in the test for evaluating how the braes of the present invention applied 
20 to the topical site changed in hardness (Example 2). 

[001 4] RG. 4 is a photograph showing the resuHs of investigation of satisfsctory rssidenoe of tiie bases of the present 
invention when the bases were placed in an agar gel (Example 3). 

DETAILED DESCRIPTION OF THE INVENTION 

25 

[001 5] The base of the present invention consists essentially of a water Insoluble polymer, and a solvent capable of 
(fissohdng the water insoluble polymer and compadbie with water, and optionally containing other additives. 
[001 6] This base normally takes a soft gei form, and can be easily applied to a topical site (e.g., a periodontal pocicet} 
ra a cream or an ointment by a finger, or through a tube, or by means of a specially draigned injection Instrument such 

30 as a syringe. The solvent oompatble with water enabbs water, which exists around the topical site of application, to 
enter at least a surface portion of the base in accordance with the outflow of the solvent from the base. As a result of 
entry of water, the water Insoluble polymer hardens at least in the surface portion of the brae. The hardened base hra 
elasticity in some crara. Since the base hardens, and in some cases has elasticity, the base retains ite shape. Thus, 
the disadvantage that the applied brae, and the active ingredient contained therein are flowed out by a physical force, 

^ such ra that of water around the topical site, is prevented. Moreover, release of the active ingredient into the tissue 
can be controlled. 

[0017] Examples of the wat^ insoluble polymer used in the present invention are one or more polymers selected 
from the group consisting of aminoaikyi methacryiate copolymer RS, aminoaltcyl methacryiate copolymer E, methacr- 
yiato copolymer L, mrthacrylate copolymer S, ethylcellulose, polyvinyl aoetai dlethylamlnoacetate, hycfaoxypropyl 

40 methyicellulose phthaiate. hydroxypropyi methylceilulose acetate succinate, cart>oxymethyl elhylceflulose, cellulose 
acetophthalate, rosin, sandarac, celluloid, shellac, and zein. However, these polymers are not rratrictlve, and a water 
insoluble polymer usable ra a component to be added to the active ingredent can be suitably selected and used. 
[0018] The water insoluble polymer in the base, or its amount incorporated is selected sultebly so that when the 
polymer Is dissolved in the solvent and combined with the solvent, a gelled material Is formed. In consideration of 

45 viscosity and fluidity which aflbct handling during use or during production, the amount incorporated Is typically about 
5 to 40% by weight based on the entire composition, or preferably about 10 to 30% by weigtit if the mode of adminis- 
tration using a syringe is considered. 

POI VI Examples of the solvent, which dissolves the water insoluble polymer and which is compatible with water, are 
one or more solvents selected from the group consisting of triethyl citrate, triacetin, tributyrin, diacetylethylene glycol, 

50 diethyl sebacate, diethyl phthaiate, dibutyi phthaiate, ethylene glycol, diethylene glycol, propylene glycol, dipropyiene 
glycol, polyethyien glycol, ^yoerin, and acetyl glycerin fatly acid ester. However, these solvents are not rratrictlve, 
and a solvent usable ra a component to be added to the active ingredient can be suitably selected and used. 
[0020] The solvent in the base, and its amount incorporated are selected suitably so that when the solvent is combined 
with the water insoluble polymer, a gell d material is fbmned. In consideration of viscosity and fluidity which afliect 

95 handGng during use or during production, th amount incorporated is typically about 30 to 95% by weight based on 
the entire oomposition, or preferably at>out 40 to 70% by weight if th mode of administration using a syringe is con- 
sidered. 

[0021] As the base of the present invention, other additivra often used In the pharmaceutical manufacturing fi Id 



EP 1112 750 A9(W1A1) 



may be inoorporatad. The type and amount of use of such addiUv oan be detamiined, as desired, by a person of 
ordinary skill In th art Examples of the additive are pH regulators for improving the stability of th active ingredient, 
and solubility of the active ingredient at the topical site ( .g., organic acids suc^ as adipic acid and fumaric add, 
inorganic add salts such as phosphates, chelat^ agents such as (fisodium ethylenediaminetalraaoatafte); adheslves 
for Improving residence in the tissue where the base Is applied (e.g., hydroxypropylcellulose, hydroxypropyl methyl- 
celiuiose, methyloeiiulose, polyvinyl alcohd, polyvinylpyrrolidone, sodium cart)oxymethylodlulose. pullulan, carboxy- 
vinyipdymer, sodoim alginate, psyllium gum, gdatin, agar, carrageenan, and dextrin), swdiing agents (e.g., low-sub- 
stituted hydroxypropylcellulose, catelum carboxymethytcellulose, carboxymethyloellulose, crosspovkton, starch, par- 
tially pregelatlnized starch, and acrylic starch), fats and oils for ccnlrolling the rate of hardening of the base and th 
release of the active ingredient by changing the leachabllity of the solvent from the base (e^., paraffin, camauba wax, 
rapeseed oil, olive oil, orange oil, eucalyptus oil, peanut oil, wheat germ oil, cacao butter, sesame di, bleached beeswax, 
white petrolatum, and microcrystalBne wax), fatty adds and their derivatives sudi as salts and esters (e.g., stearic 
add, intermediate chain fatty add triglyceride, hand fat cateiimi stearate, aluminum stearalB, and isopropyl myrfstale)» 
surface active agents (e.g., sucrose ester of fatty add, lauromacrogd, cetDmacrogol, glyceryl monostearate, sortiltan 
monolaurate, sorbitan monopaimitate, sort)itan trioleate, sorbitan sesqutoieate, pdyoxyethylene hydrogenated castor 
dl, and pdyoxyt stearate), and polyhydric alcohds/higher dcohols (e.g., polyethylene glycd, propylene glycol, stearyl 
alcohd, and cetand). In terms of the physical properties of the preparation sn6 the release of the active ingredient, 
stearic add and stearyt alcohol are particularly preferred. When a fat or an ofl Is Incorporated 2» an additive, tiiat having 
compatlbDIly with the solvent used Is pref6n^. A fat or oil which Is sdid at room temperature Is dssdved, under heat. 
In the solvent and coded when used. 

[0022] The amourrts of the above-mentioned additives incorporated are suitably set from the aspects of physical 
properties and releasablGty required of the preparation or pharmaceutical base. 

[0023] When the t>ase of tiie present Invention Is used to prepare a composition for Intraoral administration, an 
InsduUe or dightiy soluble additive powder may tie Inoorporated Into the solvent In order to improve the properties, 
such w viscosity and stringlness, before application to a topical site in the mouth. Its examples are polyethylene powder, 
hydrogenated vegetal>tedi powder, talc, magnesium stearate. sugar alcohd, anhydrous silicon dioxide, dibasiccaldum 
phosphate, camauba wax, kadin, synthetic aluminum silicate, titanium c»dde, caldum carbonate, and bentonlte. In 
ternis of ttie physical properties of the preparation and the release of the active Ingredient polyethylene powder, hy- 
drogenated vegetat>le di powder, and camadba wax are particularly prefotred. 

PW24] The addttive powder insduble in the advent, or its amount inoorporated is suitably seleded in order to improve 
handling during production, and the properties, such as viscosity and strlnglness, before application to a topical site 
in the moutti. A typical amount incorporated is about 5 to 50% by weight based on the entire composition. In tenns of 
the dispersion stability in the composition, Hs specific gravity is preferably in the range of 05 to 1.5 relative to the 
advent i^ed, and its particle diameter is 100 ^m or less, preferably 10 ^m or less. 

[0025] The present Invention also provides a pharmaceutical composition or an ointment for topical admin»tration, 
which la produced by Incorporating an active Ingredient into the above base, and which tal^ a gel torn or an dntment 
fomi before being applied to a topical site, but has a surface portion thereof promptiy hardening after application to the 
topicd site, and resides in tiie topical site for a long period to release the active ingredient slowly in tiie topical site 
during this pertod. 

[0025] The phamnaceutical composition for topical administration «xx)rding to the present invention is not restrided 
in tiie range of application, and can be used topically In various fields, such as, ophtiialmdogy (ocular mucous mem- 
brane), olorhindaryngoiogy (nasal cavity, ord cavity), dentistry (p^odontal disease, dental carfes, eta), ord surgery 
(preoperative and postoperative measures, eta), gynecology (vaginal cavity), digestive medicine (redai cavity, etc.), 
urology, dennatdogy. and plastic surgery (wound surface, decubitus surface, eta). The phannaceuticat composition 
is also usable as a drug for animals in tiie same fields. 

[0027] In Uie composition of the present invention, the amount of the adive ingredient incorporated may be suitebly 
seleded in order to obtein the desired effed. The suitable range is about 0.001 to aix)ut 30% by weight, more preferably 
about 0.01 to about 10% by weight based on the entire base. The active ingredient can be made latent In a state 
dissolved, dispersed or suspended in tiie solvent The adive Ingredient may be Incorporated, as a solution in th 
seleded solvent, into tiie base, or if not sufRdently soluble in tiie solv nt may be incorporated, as a fine powder or as 
a dispersion or suspension In tii soh^ent Into the base. To suppress th rate of rdease from the base or enhance the 
stability of the active ingredient the active ingredient can be inoorporated as a fine powder, disperdon or suspendon, 
depending on tii metiiod of production or the method of application. 

[0028] Moreover, If tiie bulk drug, which Is In a crystal or a crystalline powd r fonn, is used, tiie quality of the resuifing 
composition may be nonuniform m a whole, when the bulk drug is only dispersed In tiie base directty. In this case, the 
bulk drug may be ground to a small partide size, or dissolved in a certain solvent before being kneaded with th base, 
during the produdion process. 

[0029] If the bulk drug is used in ground fomi, the partide diameter of the active Ingredient is not limited. However, 
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it is preferably about 1 ^ln to about 500 tun, mora praffaraUy about 10 |un to aixnit 200 |im, from the aspect of handDng 
during the production process. 

[0030] The active ingredient may be pretraated before incorporation, if this is necessary to control the rate of release 
into tissue and improve Us stability. Examples of the pretreatment are coating, microcapsutatlon, adsorption to a porous 
substance, and adsorption to an ion exchange resin. These techniques are well known In the field of pharmaceutical 
manufacturing techniques. 

[0031] The pharmaceutical composition for topical administration according to the present Invention can be used as 
antibblics, antibacterlals, antimycotlcs, antlvirals, bactericides, anti-lnfiammatories, local anesthetics, vasoconstric- 
tors, steroid honnones, antihistamlnlcs, prostaglandins, or antispasmodics. Active Ingredients which can be Incorpo- 
rated Into them are not restricted. Examples of the active ingredient include antibiotics, for example, (3-lactams such 
as ampiciDin, aminoglycosides sudi as kanamydn sulfate, tetracyclines such as tetracycline hydrochtoride and mino- 
cycline, polypeptides such as polymyxin B sulfate, macrolides such as clarithromycin, and chloramphenicols such as 
chioramphenteol. As the antibacterial, a new quinoione such as tosufloxadn tosilate, or a synthetic antibacterial such 
as combination of sulfamethoxazole-trimethoprim is Incorporated. As the antimycotic, a polyene macrotlde such as 
amphotericin or an azole and the lilce incorporated. As the antiviral, acidovir or vidarabine Is incorporated. As the 
bacteridde, oetylpyridinlum chloride or povidone iodine is incorporated. As the antnnflammatory, giycyrrhizinate dipo- 
tasslum or lysozyme hydrochtoride Is Incorporated. As the local anesthetic lldocalne or dibucaine hydrochloride is 
incorporated. As the vasoconstrtetor, naphazofine hydrochlorfde or dl-methytephedrf ne hydrochloride is Incorporated. 
As the steroid hormone, hydrocortisone butyrate is Incorporated. As the antffilstamlnic diphenhydramine hydrochloride 
or chlorpheniramine maleate Is Incorporated. As the prostaglandin, dinoprost or dinoprostone is incorporated. As th 
antispasmodic crolamiton is incorporated. 

[0032] Each of the compositions can be used, alone or as a combination of two or more, for treatment or prophylaxis 
of diseases In various fields, such as ophthalmology, otorhlnolaryngology, dentistry, oral surgery, gynecology, digestive 
medicine, dermatology, urology, and ptestic surgery. 

[0033] An irrtraoral preparation, in particular, is one of the preferred embodiments of the present invention. Penem 
compounds are non-natural type p-lactam compounds designed based on the Idea effusing the structures of penlcllDn 
and cephak)sporin (e.g., Wbodward, R.B., In Recent Advances in the Chemistry of p-l^ctam Antibiotics; Elks, J., Ed; 
TTie Chemfeai Society; London, 1977; Spea No. 28, p. 167-180, and Japanese Unexamined Patent Publication Nos. 
207387/86, 162694/88, 222486/85, and 119486/79). These compounds are antibiotics of a new type having the broad 
antibacterial spectrum and high safety of penldtHn antibiotics and cephem antil>lotics which are p-tadam antibiotics, 
and the potent antibacterial activity and high stability to P-lactamase of cart}apenem antibiotics. Cun-entiy, a 2.5hydrate 
of sodium (+H5R.6S)-6-[(R)-1-hydroxyethyq-7-oxo-3-[(R)-2-tetrahydro1uryl^ 

2-carboxyiate (feropenem TOdlm, hereinafter rdianed to as Compound 1) Is used as an oral drug for treatment of 
various Infectious diseases. Because of the novel skeleton, penem ring, this compound Is reported to exhibit potent 
antibacterial activity against Gram-posltlve bacteria, Including not only methicilOn sensitive Staphylococcus aureus 
(MSSA), Streptococcus pyogenes, and Streptococcus pneumoniae, but also penicillin resistant Streptococcus pneu- 
moniae (PRSP), oral streptococci, and enterococd against which conventional lactam antibiotics have not been fiiliy 
effective, and is also reported to show a wide antibacterial spectrum covering Gram-negative bacteria such as Hae- 
mopfttlus influenzae and anaerobic bacteria such as Bacteroides species (Antibiotics & Chemotherapy, Vbl. 13, No. 
10. p. 74-80, 1997). It is also reported to have potent antibacterial activity against pathogens of periodontitis, including 
Porphyromonas gingivails (CHEMOTHERAPY, Vol. 42, S-1, p. 38-50, 1994), % well as species from odontogenic 
infi^:tion which have become notioeably resistant to antibiotics in recent years (Chemotherapy, Vbl. 45, No. 11, p. 
965-971,1997). 

[0034] Generally, penem compounds are chemically very unstable substancesagalnst hydrolysis, oxidation or optical 
isomerizaUon, as are other lactam compounds. Thus, It is dlfRcult to produce a phamnaceutical composition for topical 
administration, the pharmaceutical composition locally utilizing the excellent efficacy of these compounds against in- 
flammatory diseases, pyogenic diseases, and diseases due to infection with resistent strains. However, the base of 
the present invention, which consists essentially of a water insoluble polymer and a solvent capable of dissohring the 
water insoluble polymer and compatible with water, has been found to be capable of maintaining a penem compound 
as suspended or dispersed particles stably for a long period. 

[0035] Th phamiaoeuticai composition tor topical administration according to the present Invention is in th torm of 
an ointment ora g I before topical application, and can be administ red using a syringe or the like. After admlntetration, 
this preparalicn forms a water insotubl film In Its surface portion In accordance with leaching of th solvent contained 
and/or absorption of water, in the meantime, the entire preparation hardens and retains Its shape, thus residing at th 
topical sit for a long period. Th duration of residence can be designed to last for several weeks. Hence, th compo- 
sition of th present Invention is also suitaU for designing a sustained releas preparation which slowly releases an 
active ingredient Incorporated to maintain the oonoentratton of the acdve ingredient at a topical site for a long period. 
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Examples 

[0036] The present invention will now b descn*bed more concretely by way of the following examples, which in no 
way Una the scope of the inventton. 

8 

Example 1 

[0037] The following bases and preparalions were prepared. The fonnulations of the respective compositions are 
shown In Tables 1, 2, 4, 5 and 7. 

10 

Base Example 1 

[0038] Amlnoalkyl methacrylate copolymer RS (trade name: Eudoragit RS, Rohm. Federal Republic of German^ 
was dissolved In trielhyl citrate with heating at 9<rC, and allowed to cod to room temperature. Then, the mixture was 
IS defbamed under reduced pressure to obtain a composition. 

Base Examples 2 to4 

[0039] Aminoalkyi methacrylate copolymer RS w^ dissolved In triethyl citrate with heating at 90*^0. and allowed to 
20 cool to room temperature. Then, polyethylene powder wm added, and uniformly mbced. The resulting mixture wm 
ddbamed und^ reduced pressure to obtain a composition. 

Base Example 5 

^ [0040] Aminoallcyl methacrylate copolymer RS was dissolved in triethyl dtrate with heating at SO^'C, and allowed to 
cool to room temperature. TTien, Food Blue No. 1 was added, and unHbrmly mbced. The resulting mixture was defbamed 
under reduced pressure to obtain a composition. 

Base Example 6 

30 

[0041] Amlnoalkyl methacrylate copolymer RS was dissoh^ in triethyl dtrate with healing at 90^C, and allowed to 
cool to room temperature. Then, Food Blue No. 1 and polyethylene powder were added, and uniformly mbced. TTie 
resulting mixture was defbamed under reduced pressure to obtain a composition. 

d$ Base Example 7 

[0042] Ethylcellulose was dissolved in triethyl citrate with heating at 90^C. and while the solution was hot, stearyl 
alcohol was added, and mbced uniformly. The mixture was allowed to cool to room temperature, whereafter Food Biu 
No. 1 was added, and uniformly mbced. The resulting mbrture was defoamed under reduced pressure to obtain a 
40 composition. 

Comparative Base Example 1 

[0043] Hydroxyethylceilutose and magnesium chloride (hexahydrate) were dispersed In glycerin, and heated at 
45 lOC^C until dissolved. After dissolution, the solution was cooled to 50^0 to obtain a mbdure. Separately, a solution of 
amlnoalkyl methacrylate copolymer RS in triacetin was prepared. This solution was added to the mbdure, and the 
system was uniformly mixed to obtain a composition. 

Comparative Base Example 2 

60 

[0044] Plastibase, aluminum hydroxide, propyl ne glycol, and hydroxypropyt m^ylcellulose were unHbrmly mbced 
to obtain a composition. 

Comparative Base Exampte 3 

65 

[0045] Th formulation of this example contained Comparative Base Example 1 and a suitable amount of Food Blue 
No. 1 added thereto. That is, hydroxyethyioeiiulose and magnesium chloride (hexahydrate) were dispersed in glycerin, 
and heated at 1 0CT C until dissolved. After dissolution, the soiuti n was cooled to 50^C to obtain a mbdure. Separately, 
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a solution of aminoall^ methacrybte oopolym r RS in triacetin was prepared. This sdiiUon and Food Blue No. 1 were 
added to th mixture, and the system was unifbrmly mixed to obtain a composition. 

Comparative Ba»e Exampi 4 

6 

[0046] The formulation of this example contained Comparative Base Example 2 and a suitable amount of Food Blue 
Mo. 1 added thereto. That Is, pl»tibase, aluminum hydroxide, propylene glycol, hydroxypropyi methylceflulose, and 
Food Blue No. 1 were uniformly rrbxtd to obtain a composition. 

10 Preparation Example 1 

[0047] Aminoalkyt methaoyiate copolymer RS was dissolved in triethyi citrate with heating at SO^^C, and allowed to 
cool to room temperature. Then, minocycline hydrochloride and polyethylene powder were added, and the system was 
uniformly mixed. The resulting mixture was detbamed under reduced pressure to obtain a composition. The minocycline 
IS hydrochloride was that which passed through Japanese Pharmacopoeia Standard Sieve No. 100 and remained on JP 
Standard Sieve No. 200. 

Comparative Preparation Example 1 

20 [004q Hydroxyethylceiiuiose and magnesium chbride (hexahydrate) were dispersed In glycerin, and heated at 
lOO^^C until dissolved. After dissolution, the solution was cooled to SO'^C, whereafter mino(^ine hydrochloride was 
added and unlfbrmty dissolved to obtain a mixture. Separately, a solution of aminoallcyl methacryiate copolymer RS In 
triacetin was praparsd. This solution was added to the mbdure, and the system was uniformly mixed to obtain a com- 
position. 

Preparation Example 2 

[0049] Aminoalkyt methacryiate copolymer RS was dissoh^ In triethyi dtrate with heating at go^^C, and allowed to 
cool to room temperature. Then, faropenem sodium and polyethylene powder were added, and the system was uni- 
30 formly mixed. The resulting mixture was defoamed iDider reduced pressure to obtain a composition. The faropenem 
socfium was that which passed through JP Standard Sieve No. 100 and remained on JP Standard Sieve Na 200. 

Preparation Example 3 

35 [0050] Ethylcellulose was dissolved In triethyi dtrate with heating at 90**C, and allowed to cool to room temperature. 
Then, liaropenem sodium and polyethylene powder were added, and the system was uniformly mi)»d. The resulting 
mixture defoamed under reduced pressure to obtain a composition. The faropenem socfium was that which passed 
through JP Standard Sieve No. 100 and remained on JP Standard Sieve No. 200. 

40 Preparation Example 4 

[9051] Amlnoalkyl methacryiate copolymer RS and rthylcellidose were dissolved in triethyi dtrate with heating at 
90^C, and allowed to cool to room temperature. Then, faropenem sodium and polyethylene powder were added, and 
the system was unifomniy mixed. The resulting mixture was defoamed under reduced pressure to obtain a composition. 
45 The faropenem sodium was that which passed through JP Standard Sieve No. 100 and remained on JP Standard 
Sieve No. 200. 

Preparation Example 5 

so [0052] Aminoalkyt methacryiate copolymer RS was dissolved in triacetin with heating at go^'C, and allowed to cool 
to room temperature. Then, faropenem sodium and polyethyien powder were added, and the system was uniformly 
mixed. The resulting mixture was defoamed under reduced pressure to obtain a composition. The feropenem sodium 
was that which passed through JP Standard Sieve No. 100 and remained on JP Standard Sieve No. 200. 

ss Preparation Example 6 

[0053] Ethylcellulose was dissolved In triethyi dtrate with heating at SO^C, and whil th solution was hot, stearic 
add was added, fbliowed by mfodng the system unifbrmly. After the mbeture was allowed to cool to room temperature. 
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fanopenefn sodum was added, and the systm was uniformly mixed. The resultirig mixture was defbamed under re- 
duced pressure to obtain a composition. The faropenem sodium was that which passed through JP Standard Save 
No. 100 and remained on JP Standard Sieve No. 200. 

s Preparation Example 7 

[0054] Ethylceilulose was dissolved in triethyl cttrate with heating at WC, and while the solution was hot, stearyi 
alcohol was added, fbliowed by mixing the system unilbnnly. After the mixture was allowed to cool to room temperature, 
feiropenem sodium was added, and the system was uniformly mixed. The resulting mixture was defbamed under r&- 
10 duced pressure to obtain a composition. The faropenem sodum was that which passed through JP Standard Save 
No. 100 and remained on JP Standard Sieve No. 200. 

Example 2 Evaluation of shape r^ention of the preparation (needle penetration test) 

tff [0055] To ensure residence at the site of administration, the b^e of the present Invention is characterized by hard- 
ening over time In accordance with the outflow of the solvent and entry of water after administration. Changes in the 
hardness of the base applied topically were evaluated by a rheometer using a model. 

[0056] Concretely, each of the bases was filled Into a cyDndrical pocket of 10.0 nrwn In diameter and 5.0 mm In depth, 
and allowed to stand in purified water of 37^C. At the start of the test (0 hours), at 24 hours, and at 48 hours, the bas 
20 was penetrated with a plunger as a needle (needle front end diameter 4.0 mm) inserted at a rate of 20 mm/min with 
the use of a rheometer (NRM-3002D, Fudo Kogyo) to measure stress with the passage of time. The formulations of 
the bases used in the test are shown in Tables 1 and 2. 

[0057] During penetration at the constant rate, the point of inflection is observed In stress when the base Is broken, 
provided that the base has hardened. The stress at this time of breakage is designated as maximum eiastk; stress (g), 
^ and the distance over whic^ the needle was penetrated is designated as elastic limiting distance (mm). The results 
are shown in Table 3 and FIGS. 1 to 3. 

[0058] With Comparative Base Examples 1 and 2, no points of inflection were obser^ at any of 0, 24 and 48 hours, 
thus demonstrating that none of these bases hardened. With Base Examples 1, 2, 3 and 4 of the present Invention, 
no points of inflection were observed at 0 hours, but at 24 hours, points of inflection were noted forthe needle penetration 

30 distance of 1.2 to 2.1 mm. Thus, Base Examples 1, 2, 3 and 4 of the present inventton showed the properties of 
hardening and retaining their slopes during storage In purified water. Also, depending on the amount of the water 
Insoluble polymer incorporated, or the amount of Incorponatlon of the soh/ent capable of dissolving the water insoluble 
polymer and oompatit>ie with water, the resulting compositions were found to be different in the degree of hardening. 
[0059] in Base Examples 3 and 4, in particular, the maximum elastic stress and the distance to the point of Inflection 

39 (elastic limiting distance) at 48 hours were comparable to those at 24 hours. Thus, the present invention was demon- 
strated to be capable of designing a composition whose properties are kept nearly constant after a lapse of a certain 
time. 



Table 1 



Ingredient 


Base Ex. 1 


B88eEx2 


Base Ex. 3 


Base Ex. 4 


EudoragitRS 


35 


6 


13 


20 


TriettiylcHrBte 


65 


54 


51 


47 


Polyethylene povvder 




40 


36 


33 


Total 


100 


100 


100 


100 


(unit: %) 



Table 2 



ingredient 


Comp. Base Ex. 1 


Comp. Base Ex. 2 


Eudoragit RS 


2.06 




Hydroxyethylcetlulose 


4.12 




Magnesium chtoride-hmahydrate 


5.15 




Glycerin 


7630 
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Table 2 (oonHnued) 



Ingradient 


Comp. Base Ex. 1 


Comp. Base Ex. 2 


Triacetin 


12.37 




Plastibase 




79.89 


Aluminum hydroxide 




2.76 


Propylene glycol 




2.04 


Hydroxypropytmetfiylcellulose 




15^1 


Total 


100 


100 


(unit %} 



Table 3 



25 



30 



Results of Measurement 


Time 


Base Ex. of present Invention 


Comp. Base Ex. 


1 


2 


3 


4 


1 


2 


Ohre 


Maximum elastic stress (g) 


NPi 


NPI 


NPi 


NPI 


NPI 


NPI 


Eli»tic limiting distance (mm) 














24hre 


Maximum eintic stress (g) 


16 


28 


33 


82 


NPI 


NPI 


Elastic limHing distanoe (mm) 


1.5 


1.2 


1.4 


2.1 






48hre 


Maximum elastic stress (g) 


13 


15 


29 


80 


NPI 


NPI 


Elastic limmng distanoe (mm) 


1.4 


1.3 


1.2 


2.0 






NP 


: No pdnt of Inflection 



Example 3 Evaluation of shape retention of t>ase 

[OOMQ When applied to a toplcml site, such as a periodontal poclcet, the base of the present invention has at lewt a 
39 surface portion thereof hardening, and can thus maintain Ha shape, as initially applied, for a long period, lb confirm 
this feature, the following test was conducted: 

[0061] A 2% agar gel having a slit of 10 mm in width and 20 mm in depth was used as a model of a periodontal 
poclcei A front end of a plastic piece measuring 5 mm in width, 30 mm in length, and 0.02 mm in thidcness was coated 
with about 10 mg of each preparation, and the plastic piece was inserted into the slit of 10 mm in width and 20 mm in 

4Q depth provided In the 2% agar gel. The ^ar gel was stored in an incut>ator at 37^C. and allowed to stand therein Ibr 
a certain time. TTien, the plastic piece was taicen out, and the shape retention of the base fricorpoFBtIng a food oolor 
instead of an active ingredient was checlced. The formulations of the t>ases used in the test are shown in Table 4. 
[0082] As shown in FIG. 4, ail of Base Examples 5, 6 and 7 of the present invention nearly retained the initial shape 
until 48 hours later. On the other hand, Comparative Base Example 3 lost about a half of the initial shape at 6 hours, 

45 and lost almost all of the inilial shape at 24 hours. Comparative Base Example 4 lost about a half of the initial shape 
at 1 hour, and lost almost all of the Initial shape at 6 hours. Hence, the base of the present invention proved to be 
excellent in shape retention, and satisfactory in topical residence. 



Table 4 



Ingredi nl 


Base Ex. 5 


Base Ex.6 


Btt Ex.7 


Comp. Base Ex. 3 


Comp. Base Ex. 4 


I^BIu No.1 


0.20 


020 


0.20 


0.20 


0.20 


Ethylceliulose 






16.29 






Eudora^RS 


34.93 


26.48 




2.06 




TtiethyicitrBte 


64.87 


49.90 


63.14 






Polyethylene powder 




23.42 
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TabI 4 (continued) 



Ingredient 


Bas Ex. o 


Base Ex. 6 


Base Ex. 7 


Comp. Base Ex. 3 


Comp. Bas Ex. 4 


Stearyl alcohol 












Hydroxyethylcell ulose 








4.12 




Magnesium chloride 
hexahydrate 








5.14 




Triacetin 


- 


- 


- 


12.35 


- 


Glycerin 








76.13 




Plastibase 










79.73 


Aluminum hydrcsdde 










2.75 


Propylene glycol 










2.04 


Hydroxypropyi 
methyloellulose 










15.28 


Total 


100.00 


100.00 


100.00 


100.00 


100.00 


(unit: %) 



Example 4 Conflmmtion (In vitro) of drug release rate 



[00A3] The rate of drug release from the preparation of each of Preparation Examples 1 to 7 was confirmed in vitro. 
To examine the release rate of the drug at the site of administration, a test was conducted using a model of a periodontd 
poclcet Concretely, the composition filled into a syringe having a front end interna) diameter of 300 )im was accurately 
weighed In an amount of about 1 0 mg, and coated In a nearly circular form onto a front end of a plastic piece measuring 
5 mm in width . 30 mm In length, and 0.02 mm in thickness. The plastic [deoe wm Inserted Into a slit of 1 0 mm In width 
and 20 mm in depth provided in a 2% agar gel. The agar gel was stored in an Incubator at 37^C, and the plastic piece 
was taken out after a lapse of a certain time. Then, the drug remaining in the preparation was quantitatively determined. 
[008^ Conditions for analysis of faropenem sodium: A high performance liquki chromatographic column of stainless 
steel packed with octadecylsiiylated silica gel was used. The column temperature was set at 40^C. As a mobile phase, 
a mixture of water, aoetonitrile and a 1 mol/1 aqueous solution of phosphoric ackj (200 mi:900 ml:10 ml) incorporating 
3.1 g of sodium dihydrogenphosphate was used. The flow rate was adjusted so that the retention time of taropenem 
sodium would be about 14 minutes. An ultraviolet absorption spectrophotometer w» used as a detector, and a meas- 
urement wavelength of 305 nm was used. 

[0065] Conditions for analysis of minocycline hydrochloride: A high performance liquid chromatographic column of 
stainless steel packed with octadecylsiiylated silica gel was used. The column temperature was set at 40°C. The mobile 
phase used was a solution of 20.2 g of triethylamine in a mixture of water and acetonitriie (100 mi:50 ml), the solution 
being adjusted to pH 2.2 with the addition of phosphoric add. The flow rate was adjusted so that the retentton time of 
minocycline hydrochloride would be aix)ut 14 minutes. An ultraviolet absorption spectrophotometer was used as a 
detector, and a me^urement wavelength of 354 nm was used. 

[0086] The fonnulations of the preparations used in the analyses are shown in Tables 5 and 7. The corresponding 
results of analyses are shown in Tables 6 and 8. 

[0087] A comparison between Prepsffatton Example 1 and Comparative Preparation Example 1 using minocycline 
hydrochloride as the active Ingredient showed that Preparation Example 1 with satisfactory shape retention of the 
preparation had a large raeidual amount of the active ingredient residing at the topical site of administration. The results 
on Preparation Examples 2 to 7 using faropenem sodium as the active ingredient showed that the release rate of th 
active ingredient could be controlled arbitrarily, depending on the differences in the types and/or amounts of Incorpo- 
ration of th water Insoluble polymer^ the solvent capable of dissolving th water Insoluble polymer and compatible 
with water, and other additives. 



Table 5 



Formulations of Preparation Example 1 and Comparative Pre 


f}aration Example 1 


ingredient 


Preparation Ex 1 


Comp. Preparation Ex. 1 


Minocycline hydrochloride 


2 


2 



EP 1112 750 A9(W1A1) 

Table 5 (conflnued) 



Formulations of Preparation Example 1 and Comparative Preparation ExampI 1 


Ingredient 


Preparation Ex. 1 


Comp. Preparation Ex. 1 


Aminoalkyl methacrylate copolymer RS 


26 


2 


Tri ethyl citrate 


49 




Polyethylene powder 


23 




Hydroxyethyicelluiose 




4 


Magneslwi chlorfde.hexahydrate 




5 


Glycerin 




75 


TrlaceHn 




12 


Total 


100 


100 


(unit: %) 



Table 6 



Residual Anwunt (%) of Mlnocydina HydFotMoride in Preparation 


Hme 


Preparation Ex. 1 


Comp. Preparation Ex. 1 


2hr 


94.3 


47.1 


18 hr 


28.8 


4.4 



1U>le7 



FtormulatiGns of Prepaiatlon Examples 2 to 7 


Ingredient 


Pre. Ex.2 


Pre. Ex.3 


Pre. Ex.4 


Pre. Ex.5 


Pre. Ex.6 


Pre. Ex.7 


Faropenem sodium 


2 


2 


2 


2 


2 


2 


Eltiylcelluiose 




14 


7 




16 


16 


Aminoailcyl metiiacrylate oopolymer RS 


26 




13 


26 






Triethyl citrate 


49 


54 


52 




62 


62 


Triacetin 








49 






Polyethylene powder 


23 


30 


26 


23 






Stearic add 










20 




Stearyl alcohol 












20 


Total 


100 


100 


100 


100 


100 


100 


(unit: %) 



Residial Amount (%) of Faropenem Sodium in Preparation 


Time 


Prep. Ex.2 


Prep. Ex.3 


Prep. Ex.4 


Prep. Ex.5 


Prep. Ex.6 


i'rep. Ex.7 


2hr 


48.9 


97.2 


59.2 


34.2 


89.8 


91.7 


18 hr 


6J9 


9.3 


8.1 


5.5 


26.5 


43.3 
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Claims 

1 . A pharmaoeutical oomposition for topical administration, comprising an active ingredi nt, a water insoiuble polymer, 
and a solvent capsA>l of dissolvingthe miter insduble polymer and oompatlbie with water, and optionally containing 
other additive. 

2. The pharmaceutical composition for topical administration as claimed in claim 1 , which is an antibiolic, an antibac- 
terial, an antlmycotic, an antviral, a t}acteridde, an anti-Inflammatory, a local anesthetic, a vasoccnstrfctor, a steroid 
hormone, an antihlstaminlc, a prostaglandin, or an antispasmodic in an animal induding human. 

3. The phannaceutical composition for topical administration as claimed in any one of daims 1 to 2, which is used 
for intraoral administration. 

4. The pharmaceutical oomposition for topical administration as daimed In any one of claims 1 to 3, wherein th 
water insoluble pdymer is one or more polymers selected from the group consisting of aminoaikyl methacrytate 
copolymer RS. aminoaikyl methacrylate copolymer E, methacrylate copolymer L, methacrylate copolymers, ethyl- 
cellulose, polyvinyl aoetal diethylaminoaoetate, hydroxypropyl melhylcellulose phlhalate, hydroxypropyl methyl- 
oellulose acetate suodnate, carboxymethyl ethylcellulose. ceflulose ac^ophthaiate. rosin, sandarac, celluloid, 
shellac and zein. 

5. The pharmaceutical composition for topical administration as claimed In any one of claims 1 to 4, wherein the 
solvent capable of dissolving the water insoluble polymer and com|:»t!bie with water is one or more solvents se* 
leded from the group consisting of triethyl citrate, triaoetin, tributyrfn, diacetylethylene glycol, diethyl sebacate, 
dl^hyl phthalate, dibutyi phthalate, ethylene glycol, diethyiene glycol, propylene glyod. dipropyiene glycol, poly- 
ethylene glycd, ^oerin, and acetyl glycerin fatty acid ester. 

«. The phannaoeutlcal oomposition for topical administration as claimed in any one of daims 1 to 5, wherein an 
addiUve powder InsduUe or slightly soluble In the solvent is incorporated as the other additive. 

7. The pharmaceutical composition for topical administration as claimed in any one of claims 1 to 5, wherein a pH 
adjuster is Incorporated as the other adcfitive. 

8. The pharmaoeutical oomposition for topical administration as claimed in any one of claims 1 to 5, wherein an 
adhesh/e and/br a swelDng agent are or is inoorporated as the other addifive. 

9. The pharm»»utical composition for topical administration as daimed in any one of daims 1 to 5. wherein one or 
more additives selected from the group consisting of fats and oils, fatty adds and fatty add derivatives such as 
salts or esters of the fatty adds, surface active agents, polyhydric alcohols, and higher alcohols are incorporated 
as the other additives. 

10. The pharmaceutical composition for topical administi'ation as daimed in any one of daims 1 to 9, which Is a sus- 
tained releese preparation. 

11. The phamiaceutlcal composition for topical administration as daimed in claim 10, wherein tiie active Ingredient Is 
a penem antibiotic. 

1Z A pharmaceutical base comprising a water insoluble polymer, and a solvent capable of dissolving the water insol- 
uble polymer and compatible with water, and optionally containing additive. 

13. The pharmaceutical bas of daim 12, which is us d in a pharmaceutical composition for topical administration. 

14. Use of a water insoluble polymer for production of a pharmaceutical composition for topical administration by 
mixing with a solvent capable of dissolving tiie water insoluble polymer and compatible with water. 

15. Use of a solvent for production of a phanraoeutical composition tor topical administration by nMng with a water 
insoluble polymer, the solvent capable of dissolving the water insoiubl polymer and compatible witti water. 

16. An agentfor treatment of periodontal disease, comprising an active ingredient for treatrnenttf nteidlsease, 
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a water Insoluble polymer, and a solv nt capable of dissolving the water insoluble polymer and compatible with 
water, and optionally other additive. 
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[tb9wing(s) nplseed or addetfj 
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F/G. 1 



Needle Penetration Test by Rheometer 
Immersion time 0 hrs 
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[drawiag(s) replaced or aMedU 



FIG, 2 



Needle Penetration Test by Rheometer 
Immersion Hme 24 hrs 
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[fbwiringfs) replaeed or addetO 



FIG, 3 



Needle Penetration Test by Rheometer 
Immersion time 48 hrs 



Base Ex. 1 

Onm) 



Base Ex. 2 

(imO 



Base Ex. 3 



Gnm) 



Base Ex. 4 

Cnm) 



Comp. 
Base Ex. i , 

(flun) 




Comp. 

Base Ex. 2 ^ 



60 



100 stress (g) 



iM Stress (g) 



too stress (g) 




100 stress (g) 





— — J— ~ M M ■ - -— —mt » M ~ M^^M^^M^^M^^M ~ ^ — — - — 


mmAmmmm 












._t_ 


. ■ ■ 1 1 




I,,— 




as 


40 60 




tcio Stress (g) 




K» stress (g) 



EP1 112 7S0A9(W1A1) 
[iirawing(s) nptaced or addedH 
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FIG. 4 
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